The curve in the longitude lines is due to an unidentified perturbation.
possibly a short period solar perturbation of the line of apsides. The calculations agree with the data with regard to this effect. so that it is real and is accurately computed by the model.
PERTURBATION DUE TO THE COMMENSURABILITY
The effect of the resonance is observable in the time of perigee passage.
Phis is not ::i.rprising since the earth's gravitational harmonics normally have a strong short period perturbation on the mean anomaly near perigee.
That is. the harmonic terms are proportional to the r-3 power and therefore perturbational effects diminish rapidly as the distance from the earth increases.
On the IMP 4. the resonance caused terms like J 33 to build up. These arcs are obtained from the orbit-determination process and therefore 2 are not ra , , -; residuals. It is believed that the net result of the processing is to produce a particularly accurate quantity in the times of perigee passage due to the geometry of highly eccentric orbits.
The time of perigee passage was computed from an initial position and velocity vector which had been previously derived by fitting the time of perigee passages over the entire orbital history. The initial conditions which gave the best fit overall were used to compute an ephemeris without interruption for further differential corrections during the computation. The method employed has been described previously (ref.
2).
The influence of the tesseral terms can be seen using a computation based on a model which does not contain the tesseral harmonics and comparing with the data. The difference between the data and the computation forms a sinusoid (Fig. 2) . The period of the sinusoid is about 242 days, in accord with the period of the resonance drift. Table 1 indicates the reduction of the amplitude of the perturbation in perigee time due to the raising of perigee.
The resonance effect is further demonstrated by computing the orbit with the (3, 3) tesseral term included using 106 J33==-.2164 and X33-220-8.
The difference between the data and the computation performed including the J33 is shown in Fig. 3 I also wish to thank Hazel Randolph and Ann (Proffitt) Welker for computational i assistance and data preparation.
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